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Revision of the Seasonally Adjusted Index 
of New Passenger Automobile Sales 

THE Bureau of Foreign and Domestic Commerce 
has revised its seasonally adjusted index of the 

dollar value of new passenger automobUe sales. A 
description of the methods and techniques employed in 
revising the seasonal factors so that they would adjust 
both for the effect of the varying date of new model 
introduction and for variations of the usual seasonal 
character is herewith presented together with a table 
showing the unadjusted and adjusted index figures for 
the years 1928-41.l 

The index represents monthly consumer outlay on 
new passenger automobUes relative to the base period, 
1935-39. It is based on the actual number of new 
cars sold by dealers each month converted to a dollar 
basis by the application of an estimated average price 
per car.2 The sources of the basic data and methods 

i This rovlsion was prepared by Louis J. Parodiso with tho assistance of Roba L. 
Osborno and George Porkol. Tho April 1934 issuo ot tho Survey of Current Business 
presents a dotoilcd description of tho original series and tho methods omployed in 
converting the raw data to an index of nverngo dolly sales on a valuo basis. 

s Tho prico factor dovoiopod by tho Bureau of Foreign and Domestic Commerce 
represents tho avorago prico of now passenger automobiles for a speciflod month. It 
Is not a conventional type of prico with constant weights showing tho prico changes 
of a constant specification of materials, quality, etc., but rather the avorago amount 
tho consumer pays In dollars for the units sold during a particular month. 
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used in computing the unadjusted index are given in the 
April 1934 issue of the Survey of Current Business. 

The revision of the seasonally adjusted index has 
been made primarily to allow for the effect of the change 
in the date of new model introduction, which has 
drastically altered the seasonal pattern. Formerly, 
new models were introduced around the beginning of 
the year, but since 1935 models have been announced 
hi the fall. 

A change in methodology also has become necessary. 
Prior to 1935, sales of passenger cars followed a fairly 
regular seasonal pattern, and constant seasonal ad
justment factors were used. Since that date, new models 
have been introduced as early as September, .as was the 
case in 1940, and as late as November in 1936. A 
changing seasonal pattern, therefore, is required to 
describe this phenomenon. Sales data are now avail
able for a sufficient number of years to make possible 
reasonably reliable estimates of the shifting seasonal 
movements. 
Elimination of Trend and Cycle. 

The first step in determining the effect of seasonal 
influences was to eliminate, as far as possible, the trend 
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Figure 10.—Indexes of Dollar Sales of New Passenger Automobiles, 1933-41 (U. S. Department of Commerce). 
The index is also adjusted for the effect of tho change in tho introduction date of now models. 
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and cyclical factors. This was done as follows: (1) 12-
month moving averages were computed from the un
adjusted monthly indexes for the period 1928-41; 
(2) to eliminate seasonal and random fluctuations more 
adequately, these averages were modified by the use of 
a more flexible free hand curve; (3) ratios of the monthly 
index figures to the modified moving averages were then 
computed; (4) these ratios to moving averages were 
plotted chronologically for each of the twelve months for 
the years, 1928-40. 

Seasonal Adjustment Factors, 1928-34. 

For the period prior to 1935, the seasonally adjusted 
factors were computed by well-established procedures. 
No well-defined trend appeared for any of the months, 
and after eliminating extreme observations, arithmetic 
averages of the ratios for the seven years were computed. 
The adjustment factors thus derived reflect the com
bined effect of purely seasonal factors, such as weather, 
and the effect of the new model introduction date which 
was rather constant prior to 1935. 

Table 1.—1940 Adjustment Factors 

Month 

January. . . 
February-
March 
April 
May 
Juno 
July 
August 
Soptombor 
October... 
Novomber. 
December. 

Usual sea
sonal adjust
ment factor 

based on 
1928-34 
period 

06 
83 

110 
160 
143 
138 
113 
100 
90 
70 
03 
S3 

Adjustment 
due to 1940 
now model 

introduction 
dato 

+18 
+0 

0 
-24 
-20 
-23 
- 2 1 
-37 
-14 
+45 
+68 
+30 

Final 1940 
seasonal 

adjustment 
factors 

110 
120 
117 
115 
92 
09 
70 

124 
121 

Adjustment for Variable New Model Introduction Dates, 
1935-41. 

For each month of the period since 1935, the seasonal 
adjustment factors obtained for the 1928-34 period 
were first subtracted from the ratios to modified mov
ing averages. The residuals of this subtraction proc
ess, although they include some purely random fluctua
tions, largely reflect the influence of the variable dates 
of new model introduction. In order to estimate the 
difference in sales due to introducing models hi the 
autumn instead of in January, these residuals were then 
related to the date of new model introduction. 

For this purpose a weighted average introduction 
date was computed from the dates of introduction re
ported by the various producers, the weights being the 
sales of the respective makes in the calendar year follow
ing the date of their introduction. The 15th of each 
month was used in measuring the interval in time 
between the month and average date of introduction. 
The number of days between the 15th of each month 
and the introduction date was then computed for six 
months preceding and six months following this date 

in each year. For those months preceding the intro
duction date the measurements were designated as 
minus and for the months following that date as plus. 

Next, the residuals for each month were plotted (as 
shown in fig. 11) against the number of days before or 
after the date of new model introduction.3 As was ex
pected, in the months immediately preceding the intro
duction date the residuals were negative, since buyers 
are inclined to wait for new models, whereas in the 
months immediately following the introduction date, 
the residuals were positive. The average relationship 
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Figure 11.—Correction for the Effect of the Change In the Average Intro
duction Date of New Models of Passenger Automobiles, 1935-41 (U. S. 
Department of Commerce). 

between the residuals and the number of days from in
troduction date was obtained by drawing a freehand 
smooth curve through these points on the chart. This 
curve has a zero value at the average date of introduc
tion, negative values for the months preceding the date 
of introduction, and positive values for the months 
following. Thus, after allowing for the usual seasonal 
variations (as determined from the period prior to 1935), 
sales are below average for the six months preceding 
the introduction date and above average for the six 
months following. The lowest value on the curve oc
curs about a month before the date of introduction 
while the peak is reached about two months after, when 
the greatest effect of the new model stimulus is noted. 
Following the peak, the values rapidly diminish to zero. 

The adjustment to allow for the effect of the chang
ing date of new model introduction for each month was 
read from this curve. 
Seasonal Adjustment Factors, 1935-41. 

The final step in computing the seasonal adjustment 
factors was simply to add the correction due to new 
model introduction to the usual seasonal adjustment 
factor obtained from the 1928-34 period. For example, 
September 21 was computed to be the average date of 
new model introduction in 1940 and therefore, repre
sented zero on the chart. To get the adjustment for 
October 1940, 24 units (the difference in days between 

3 The vertical scale was used for tho residuals. 
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Table 2.—Indexes of Dollar Sales of New Passenger Automobiles, 1933-41 
[Daily avorago basis, 1035-30=100] 

Month 

January 
Fobruory 
March 
April 
May 
June 
July 
August 
September.... 
October 
November 
December 

Annual index 

January 
February.. . 
March 
April 
May 
Juno 
July 
August 
September-
October 
November.. 
December.. 

1928 1929 1930 1931 1932 1933 1934 1935 1930 1037 1938 1939 

WITHOUT ADJUSTMENT FOB SEASONAL VARIATIONS 

ADJUSTED FOB SEASONAL VARIATIONS I 

1040 1041 

79 
95 
135 
182 
185 
107 
150 
102 
137 
13(1 
100 
75 

134 

109 
135 
189 
251 
220 
190 
209 
189 
157 
145 
94 
08 

103 

82 
104 
135 
170 
150 
130 
101 
97 
87 
09 
49 
52 

103 

53 
07 
89 
124 
105 
90 
79 
05 
53 
43 
34 
38 

70 

35 
41 
43 
01 
58 
02 
34 
38 
34 
25 
20 
22 

39 

31 
31 
30 
50 
00 
72 
03 
04 
50 
47 
30 
19 

48 

25 
50 
76 
97 
80 
93 
81 
09 
57 
52 
43 
30 

03 

57 
80 
110 
128 
108 
110 
98 
88 
55 
59 
100 
09 

92 

77 
72 
130 
157 
153 
154 
130 
103 
79 
03 
125 
144 

110 

100 
95 
102 
167 
100 
149 
130 
125 
81 
01 
101 
78 

120 

50 
50 
84 
89 
83 
72 
08 
64 
41 
01 
109 
100 

' 73 

78 
78 
117 
117 
118 
111 
97 
70 
02 
100 
119 
122 

100 

105 
111 
147 
100 
144 
158 
130 
78 
74 
154 
103 
150 

131 

120 
114 
110 
121 
129 
121 
138 
153 
152 
172 
169 
142 

105 
151 
103 
107 
158 
142 
185 
178 
174 
184 
149 
128 

124 
125 
110 
113 
109 
94 
89 
92 
97 
87 
78 
98 

80 
81 
77 
83 
73 
05 
70 
01 
59 
54 
54 
72 

53 
49 
37 
41 
41 
45 
30 
30 
38 
32 
32 
42 

47 
37 
31 
33 
40 
62 
60 
110 
02 
60 
67 
30 

38 
00 
05 
05 
00 
07 
72 
05 
03 
00 
08 
57 

80 
90 
95 
85 
70 
84 
87 
83 
100 
102 
101 
88 

.117 
87 
112 
105 
107 
112 
115 
97 
127 
137 
147 
130 

85 
01 
131 
118 
130 
134 
149 
149 
140 
130 
91 
70 

67 
02 
71 
09 
70 
04 
73 
08 
72 
02 
00 
100 

80 
87 
101 
91 
101 
98 
104 
93 
102 
90 
97 
121 

125 
125 
127 
127 
123 
137 
141 
113 
97 
124 
135 
109 

143 
178 
215 
235 
240 

r|215 

178 
200 
185 
190 
209 

M82 

v Preliminary. 
1 Adjusted for seasonal changes and for the effect otftho shifting date of now modol.introduction. 

October 15 and September 21) were counted to the 
right of the origin, and the ordinate of the curve at this 
point was read as -4-45. This figure represents the 
amount of correction to be added to the usual seasonal 
adjustment factor already found for October, in order 
to adjust sales made in that month for.the effect of the 
new model introduction date. Table 1 shows the 

adjustment factors obtained for the months of 1940 
by the methods described above. 

Table 2 presents the index figures from January 1928 
to date, both before and after adjustment for the usual 
seasonal changes and for the effect of changing date of 
model introduction. The chart shows these indexes 
since 1933. 

REVISED SERIES 

Table 22.—ESTIMATES OF NONAGRICULTURAL EMPLOYMENT l 

[Thousands of persons! 

Item 

1937 

Civil nonagricultural employment, totol 
Employees in nonagricultural establish 

merits, total 
Manufocturing 

1038 

Civil nonagricultural employment, total 
Employees In nonagricultural establish 

ments, total 
Manufacturing 

1930 

Civil nonagricultural employment, total 
Employees in nonagricultural establish 

ments, total 
Manufacturing 

1D40 

Civil nonagricultural employment, total 
Employees in nonagricultural establish 

ments, total 
Manufacturing 

Janu
ary 

34, 420 

28,348 
9,892 

33,195 

27, 073 
8,888 

33,309 

27,100 
9,070 

34,751 

28, 008 
9,974 

Febru
ary 

34, 739 

28,061 
10,142 

33,083 

20, 901 
8,931 

33,458 

27,315 
9,219 

34,050 

28, 513 
9,974 

March 

35, 250 

29,140 
10, 359 

33,108 

20,077 
8,800 

33, 748 

27, 005 
0,207 

34,852 

28, 700 
9,020 

April 

35, 509 

29, 454 
10,470 

33, 228 

27,002 
8,710 

33, 817 

27,074 
0,290 

34,882 

28, 739 
9,832 

May 

35,880 

20,707 
10, 504 

32, 945 

20,809 
8,520 

34,113 

27, 970 
9,212 

35,103 

20,020 
9,770 

June 

35, 979 

29,801 
10,422 

32,881 

20, 740 
8,370 

34, 590 

28,447 
9,259 

35,425 

29, 282 
9,824 

July 

30,070 

29,951 
10,407 

32,883 

20, 761 
8,411 

34, 604 

28, 451 
9,279 

36,454 

29,311 
9,832 

August 

30,210 

30,078 
10,593 

33,263 

27,117 
8,740 

34,882 

28, 730 
9, 515 

35,902 

29, 759 
10,103 

Sep
tember 

30,402 

30,259 
10, 594 

33,823 

27,079 
9,014 

35, 510 

20,307 
9,857 

30,528 

30,385 
10,479 

October 

30,101 

30,022 
10,441 

33, 011 

27,770 
9,001 

36,832 

20, G80 
10,152 

30,807 

30,724 
10,068 

Novem
ber 

35,304 

20,172 
9,057 

33,850 

27,719 
9,149 

35,701 

29,558 
10,100 

30,980 

30,843 
10,735 

Decem
ber 

34,727 

28,001 
9,434 

34,180 

28,040 
9,220 

35,928 

29, 785 
10,195 

37,008 

31,405 
10,85B 

Monthly 
average 

35,501 

29,442 
10, 273 

33,302 

27, 229 
8,827 

34, 024 

28,480 
0,644 

35,750 

20, 013 
10,170 

1 Revised series, compiled by tho U. S. Dept. of Labor, Bureau of Labor Statistics. Estimates of employment in manufacturing establishments havo been revised beginning 
January 1037 to adjust data to preliminary employment figures from tho 1930 Census of Manufactures; estimates for total employment in nonagricultural establishments and 
total civil nonagricultural employment have been adjusted to toko account of this rovision. For earlier data and a description of tho series, see table 11, p. 17 of tho March 
1941 Survey; for data for 1941, see p. S-7 of this issuo. 


